Raman spectrum for the graphene growth with and without Ni ingot-assisted approach.
Raman mapping images of D, G, 2D bands and ratio of I G /I 2D for the graphene with 10 μm 2 size. Figure S3 (a) Schematic of graphene growth at different distances between Ni ingots and quartz substrate.
(b) The corresponding Raman spectra at different positions.
The direct growth of the graphene from the self-crystallization process without the transfer process can be also applied on an Al 2 O 3 substrate
We demonstrated growth of graphene on alumina oxide as a substrate. The corresponding Raman spectra were shown in Fig. S4 where the growth temperature is 1000 ºC for 5 minutes at 60 torr with Ar 100/H 2 20/CH 4 50 sccm. Clearly, distinct graphene signals, including D, G, and 2D peaks can be observed, indicating the growth of the graphene on arbitrary insulator substrate. We have added this figure into the supplementary information. 
HRTEM image of graphen deposited at 1100 ºC with a pressures of 60 torr for 5 minutes
Graphene was deposited at 1100 ºC with a pressure of 60 torr for 5 minutes on quartz substrate. The thickness of multi-layer graphene is measured to be ~38.4 nm, corresponding to 110 layers with a distance between layer to layer of ~ 0.35 nm. 
